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t . A memory device, comprising: 
a substrate: 

a plurality of self-aligned rrano^rectifying elements, having; 

a plurality of fust electrode Ones disposed over said substrate, 
Ka plurality of device structures disposed on said plurality of first 



electrode lines forming said plurality of se&aBgned nano-redifySng 
elements, each device structure having at least one lateral dimension 
less than about 75 nanometers: 

a plurality of switching elements* said switching elements disposed over 
and self-aligned in at least one direction with said device structures; and 

a plurality of second electrode fines disposed over, electrically 
coupled to. and self-aligned to said switching elements, whereby a memory 
device is formed* 

2. The memory device in accordance w8h claim 1 , wherein said 
pfuraltty of first electrode tines further comprises a plurality of first semiconductor 
lines Including a dopant of a first polarity. 

3. The memory device In accordance withdaim2» wherein said 
plurality of first semiconductor Ikies further comprises a plurality of first epitaxial 
semiconductor lines. 

4. The memory device in accordance with daim 2, wherein said 
pturality of device structures further comprises a plurality of semiconductor 
device structures inctuding a dopant of a second polarity, wftemin each 
semiconductor device structure forms a semiconductor junction with one of said 
plurality of first semiconductor lines, said semiconductor {unction having an area 
with at least one lateral dimension less than about 75 nanometers. 
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5. The memory device in accordance with claim 2. wherein said 
plurality of semiconductor device structures further comprises a plurality of 
epitaxial semiconductor device structures. 

& The memory device In accordance with claim 2. wherein each 
device structure of said plurality of device structures further comprises: 

an Intrinsic semiconductor structure disposed on one of said plurality of 
first semiconductor lines; and 

a second semiconductor device structure including a dopant of a second 
polarity, disposed on said intrinsic semiconductor structure, wherein said 
intrinsic semiconductor structure and said second semiconductor device 
structure each have at feast one lateral dimension less than about IS 
nanometers, whereby a plurality of p-Mn diode elements are formed, 

7. The memory device in accordance with claim 2, vmerein said 
plurality of first semiconductor lines is formed on an insulating layer formed on 
said substrate. 

8, The memory device in accordance with daim 7, wherein said 
insulating layer is selected from the group consisting of SiOx, SixNy, SlOxNy, 
SixCy, and mixtures thereof. 

a The memory device in accordance with claim 1 . wherein said 
plurality of first electrode lines further comprises a plurality of metal electrode 
tines, and wherein said plurality of device structures further comprises a plurality 
of semiconductor device structures including a dopant, forming a plurality of 
Schottky barrier contacts between said plurality of metal electrode lines and said 
plurality of serniconductor device structures, each Schottky barrier contact 
having an area with at least one lateral dimension less than about 75 
nanometers. 
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10. The memory device in accordance with claim 1 ♦ wherein said 
plurality of first electrode anes further comprises a plurality of metal electrode 
fines, end wherein each device structure further comprises: 

a dielectric layer disposed on one of said plurality of metal electrode 
lines, and 

a metal layer disposed on said dielectric layer, forming a plurality of 
metal»insu!ator«metal rectifying elements, wherein each metaMnsulator-metal 
rectifying element having at least one lateral dimension less than about 75 
nanometers. 

11. The memory device in accordance with claim 1, wherein each 
switching element of said plurality of switching elements further comprises a 
ferroelectric material. 

1 2. The memory device in accordance with claim 1 , wherein each 
switching element of said plurality of switching elements further comprises a 
phase change material 

1 3. The memory device in accordance with dalm 1 . wherein each 
switching element of said plurality of switching elements further comprises a 
filament forming material. 

14. The memory device in accordance with claim 1 3. wherein said 
filament forming material is selected from the group consisting of As^Se^, 
Cu*S. inSe. and mixtures thereof. 

1 5. The memory device in accordance with claim 1 ♦ wherein each 
switching element of said plurality of switching elements further comprises an 
organic or polymer layer. 
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16. The memory device in accordance with claim 15. wherein said 
organic layer further comprises a self-assembled monolayer of organic 
molecules. 

17. The memory device in accordance with claim t , wherein each 
switching element of said plurality of switching elements further comprises a 
piezoelectric material 

18. The memory device in accordance with claim 1 f wherein each 
switching element of said plurality of switching elements further comprises a 
chalcogenide material 

19. The memory device in accordance with claim 1 . wherein said 
plurality of first electrode lines are substantially parallel to each other. 

20. The memory device in accordance with daim 19, wherein said 
plurality of switching elements further comprises a plurality of switching lines 
substantially parallel to each other. 

21 . The memory device in accordance with claim 20, wherein said 
plurality of switching lines are substantially mutually orthogonal to said plurality 
of first electrode fines. 

22. The memory device in accordance with claim 1 ♦ wherein each 
device structure has an area less than about 5,625 square nanometers. 
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23. A memory device, comprising: 
a substrate: 

a first plurality of oonduetive tines su bsiantSaBy parallel to each other 
disposed on said substrate; 

a plurality of semiconducting junctions formed on said first plurality of 
conductive lines, said junctions having at least on© lateral dimension less than 
about 75 nanometers; 

a second plurality of conductive lines substantia^ parallel to each other 
and substantially mutually orthogonal to said plurality of semiconducting lines; 
and 

a storage media disposed between said first and said second 
conductive lines and electrfcatty coupled to said Junctions and said second 
plurality of conductive lines, 

24. A memoiy device comprising; 
a substrate; 

means tor rectifying including a first pfumlity of conductive fines 
substantially parallel to each other disposed on said substrate, said means for 
rectifying sdf«a«gned with saW plurality of conductive U*m* wherein said means 
for rectifying having at least one lateral dimension less than about 75 
nanometers; 

means for storing a data bit in each of a plurality of storage elements 
disposed over said first plurality of conductive fines and s^fn^^ned to said 
means far rectifying; and 

means for ©ledricaBy addressing said plurality of storage elements, 
wherein each storage element self-aligned with said means for electrical 
addressing, and wherein each intersection of said means for electrically 
addressing ami said tot plurality of ©onductiv© Unas defines a logic cell, of a 
memoiy stnjcture. 
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26. A memory device, comprising: 
a substrate; 

a plurality of rectifying structures, disposed on said substrate, said 
rectifying structures form an i x j array, wherein i and j are integer values, each 
rectifying structure having at least one lateral dimension less than about 75 
nanometers: 

a plurality of storage media elements, each storage media element 
disposed on and electrically coupled to one of said rectifying structures, each 
storage media element having at least one iateraJ dimension less than about 75 
nanometers; and 

a plurality of electrical conductor tines disposed on and electrically 
coupled to said plurality of storage media elements, wherein each storage 
media element is self-aligned to one of said rectifying structures and is self- 
alined to one of said electrical conductor lines. 

2& A memory device, comprising: 
a substrate: 

a plurality of self-aligned nano-rectifying dements, having: 

a plurality of first conductive fines disposed over said substrate, 

each first conductive fine having at least one lateral dimension less than 

about 75 nanometers, 

a plurality of device structures disposed on said plurality of first 

conductive lines, each device structure having at least one lateral 

dimension less than about T5 nanometers, wherein the combination of 

said first conductive tines and said device structures forms said plurality 

of naraxedifying elements; 

a plurality of switching elements, each switching element disposed on 
and electrically coupled to one of said plurality of device structures; and 

a plurality of second oonductive lines, said second conductive fines 
electrically coupled to said plurality of switching elements, each second 
conductive tine intersects with at least one first conductive tine, wheiein each 
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nano-iectifying element ts substantially facially coextensive, coincident, and 
cop&nar with one of safd plurality of first conductive fines end one of said 
plurality of switching elements. 

27. A memory device, comprising: 
a substrate; 

a plurality of semiconducting lines including a dopant of a firat polarity 
said semiconducting lines substantially parallel to each other and disposed over 
said substrate; 

a plurality of semiconducting structures Including a dopant of a second 
polarity disposed on satd plurality of semiconducting fines; 

a plurality of junctions formed between said lines and said 
semiconducting structures said junctions having at least we lateral dimension 
toss than about 75 nanometers; 

a switching element disposed on and electrically coupled to said 
semiconducting structures; and 

a plurality of electrical conductors substantially parallel to each other, 
counted to said swage media and substantially mutually otthogonaf to said 
plurality of semiconducting lines. 



